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DETAILED ACTION 

1 . Claims 1-6 are pending in the case and will be examined. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

3. Claims 1-6 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. 

Claims 1-6 are indefinite in claim 1. Claim 1 is indefinite over the recitation of "when said 
probe hybridizes to said HBV nucleic acid", since the preamble states that the method is for the 
detection of Borrelia burgdorferi. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 1, 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Picken et 
al. (WO 91/19814), Pahl et al. (J. Clin. Microbiol., vol. 37, pp. 1958-1963, 1999) and Buck et al. 
(Biotechniques, vol. 27, pp. 528-536, 1999). 

A) Regarding claim 1, Picken et al. teach a method of detecting the presence of B. 
burgdorferi in a test sample, comprising: 
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(a) amplifying FlaA nucleic acids in Borrelia burgdorferi nucleic acid sequence if present in 
said sample using a pair of oligonucleotide primers having the sequences set forth in SEQ ID NO:l 
and SEQ ID NO:2 (Picken et al. teach amplifying Borrelia burgdorferi nucleic acid sequences using 
primers selected from the nucleotides 390-712 (page 5, lines 18-33; page 6, lines 1-9) or from the 
region of nucleotides 475-770 (page 8, lines 20-33; page 9, 10) of the flagellin gene in Fig. 1.); 

(b) hybridizing said amplified FlaA nucleic acids with an oligonucleotide probe having the 
sequence set forth in SEQ ID NO:3, wherein said probe is conjugated to 6-carboxyflroresceine 
(FAM) and 6-carboxytetramethylrhodamine (TAMRA), in the presence of an enzyme that cleaves 
said probe when said probe hybridizes to said HBV nucleic acid (Picken et al. teach detection of the 
amplicons with a probe selected from the region between nucleotides 585-650 of the flagellin gene 
in Fig. 1 (page 11, lines 18-33; page 12, lines 1-26).); and 

(c) detecting a signal from said probe, wherein said signal indicates the presence or amount 
of Borrelia burgdorferi nucleic acids in said test sample (page 13, lines 31-33; page 16, lines 1-20). 

Regarding claim 4, Picken et al. teach samples being blood, cerebrospinal fluid and blood 
fractions (page 17, lines 1-19). 

Regarding claim 5, Picken et al. teach isolation of the nucleic acids prior to amplification 
(page 17, lines 20-32; page 18, lines 1,2). 

B) Picken et al. teach a region from which primers and probes for the specific detection of 
Borrelia burgdorferi can be obtained, but do not specifically teach sequences with SEQ ID NO: 1-3. 

However, as can be seen in the sequence alignment, SEQ ID NO: 1 is identical to 
nucleotides 581-601 of the flagellin gene in Fig. 1, SEQ ID NO: 2 is identical to nucleotides 688- 
708, and SEQ ID NO: 3 is identical to nucleotides 631-656, therefore in the region specifically 
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pointed out by Picken et al. as suitable for the selection of species-specific primers and probes for 
the detection of Borrelia burgdorferi. 

Therefore, given the explicit teachings of Picken et al., it would have been prima facie 
obvious to one of ordinary skill in the art at the time of the invention to have designed the primers 
from the region suggested. 

In the recent court decision In Re Deuel 34 USPQ 2d 1210 (Fed. Cir. 1995), the Court of 

Appeals for the Federal Circuit determined that the existence of a general method of identifying a 

specific DNA does not make the specific DNA obvious. Regarding structural or functional 

homologs, however, the Court stated, 

"Normally, a prima facie case of obviousness is based upon structural similiarity, i.e., an 
established structural relationship between a prior art compound and the claimed compound. 
Structural relationships may provide the requisite motivation or suggestion to modify known 
compounds to obtain new compounds. For example, a prior art compound may suggest its 
homologs because homologs often have similar properties and therefore chemists of 
ordinary skill would ordinarily contemplate making them to try to obtain compounds with 
improved properties (see page 9, paragraph 4 of attached ref). M 

Since the claimed primers simply represent structural homologs, which are derived from 
sequences suggested by the prior art as useful for primers and probes for the detection of Borrelia 
burgdorferi, and concerning which a biochemist of ordinary skill would attempt to obtain alternate 
compounds with improved properties, the claimed primers and probes are prima facie obvious over 
the cited references in the absence of secondary considerations. 

Buck expressly provides evidence of the equivalence of primers. Specifically, Buck invited 
primer submissions from a number of labs (39) (page 532, column 3), with 69 different primers 
being submitted (see page 530, column 1). Buck also tested 95 primers spaced at 3 nucleotide 
intervals along the entire sequence at issue, thereby testing more than 1/3 of all possible 18 mer 
primers on the 300 base pair sequence (see page 530, column 1). When Buck tested each of the 
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primers selected by the methods of the different labs, Buck found that EVERY SINGLE PRIMER 
worked (see page 533, column 1). Only one primer ever failed, No. 8, and that primer functioned 
when repeated. Further, EVERY SINGLE CONTROL PRIMER functioned as well (see page 533, 
column 1). Buck expressly states "The results of the empirical sequencing analysis were surprising 
in that nearly all of the primers yielded data of extremely high quality (page 535, column 2)." 
Therefore, Buck provides direct evidence that all primers would be expected to function, and in 
particular, all primers selected according to the ordinary criteria, however different, used by 39 
different laboratories. It is particularly striking that all 95 control primers functioned, which 
represent 1/3 of all possible primers in the target region. This clearly shows that every primer 
would have a reasonable expectation of success. 

C) Neither Picken et al. nor Buck et al. teach a detection probe conjugated to FAM and 
TAMRA or detection in the presence of an enzyme which cleaves the probe when it hybridizes to 
the nucleic acid. 

D) Pahl et al. teach amplification of Borrelia burgdorferi in tissue samples using real-time 
amplification reaction with the Taq polymerase hydrolyzing the probe during the reaction (Abstract; 
page 1958, last paragraph; page 1959, first paragraph). They teach primers and a probe selected 
from the flagellin gene, with primers identical to nucleotides 588-609 and 636-657, and the probe 
identical to nucleotides 61 1-634, and the probe labeled with FAM and TAMRA (page 1959, last 
paragraph). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used the real-time PCR amplification detection of Pahl et al. in the method of 
detection of Borrelia burgdorferi of Picken et al. and Buck et al. The motivation to do so, provided 
by Pahl et al., would have been that using real-time PCR eliminated the risk of contamination and 
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reduced labor-intensive detection methods (page 1958, last paragraph; page 1959, first paragraph). 
Further, as stated by Pahl et al. (page 1963, last paragraph): 

"In summary, we developed a new diagnostic method on the basis of the real-time PCR that 
allowed for the fast, cost-effective, and easy high-throughput quantification of B. burgdorferi in 
tissue samples. Since we found a good correlation between clinical symptoms and spirochete 
burden in the mouse model of Lyme disease, we propose this method as a valuable tool in the 
diagnostics of human Lyme disease." 

6. Claims 2, 3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Picken et 
al. (WO 91/19814), Pahl et al. (J. Clin. Microbiol., vol. 37, pp. 1958-1963, 1999) and Buck et al. 
(Biotechniques, vol. 27, pp. 528-536, 1999), as applied to claim 1 above, and further in view of Lin 
(U. S. Patent No. 5,654,179 A), Cruz-Perez et al. (U.S. Patent No. 6,733,999 B2) and Beumer et al. 
(U.S. Patent No. 5,837,501 A). 

A) Regarding claims 2 and 3, Pahl et al. teach co-amplifying the B. burgdorferi nucleic acid 
with P-actin (page 1959, last paragraph), but do not teach human placental DNA as a control. 

B) Regarding claims 2, 3 and 6, Lin teaches using human placental DNA as a positive 
control and adding the human placental DNA to spirochetes before purification of the B. 
burgdorferi nucleic acid (col. 26, lines 39-56; col. 34, lines 60-67; col. 35, lines 1-23). In addition, 
Lin teaches amplicon with SEQ ID NO: 4, which has nucleotides 180-205 identical to SEQ ID NO: 
6 (see sequence alignment), amplified with primers with SEQ ID NO: 2 AND 3 (col. 16, lines 16- 
22). 

Therefore, given the teaching of Lin, it would have been prima facie obvious to select a 
probe for detection of the positive control of human placental DNA from the sequence with SEQ ID 
NO: 4 provided by Lin. 
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In the recent court decision In Re Deuel 34 USPQ 2d 1210 (Fed. Cir. 1995), the Court of 

Appeals for the Federal Circuit determined that the existence of a general method of identifying a 

specific DNA does not make the specific DNA obvious. Regarding structural or functional 

homologs, however, the Court stated, 

"Normally, a prima facie case of obviousness is based upon structural similiarity, i.e., an 
established structural relationship between a prior art compound and the claimed compound. 
Structural relationships may provide the requisite motivation or suggestion to modify known 
compounds to obtain new compounds. For example, a prior art compound may suggest its 
homologs because homologs often have similar properties and therefore chemists of 
ordinary skill would ordinarily contemplate making them to try to obtain compounds with 
improved properties (see page 9, paragraph 4 of attached ref)." 

Since the claimed probes simply represent structural homologs, which are derived from 
sequences suggested by the prior art as useful for primers and probes for the detection of human 
placental DNA, and concerning which a biochemist of ordinary skill would attempt to obtain 
alternate compounds with improved properties, the claimed primers and probes are prima facie 
obvious over the cited references in the absence of secondary considerations. 

Buck expressly provides evidence of the equivalence of primers. Specifically, Buck invited 
primer submissions from a number of labs (39) (page 532, column 3), with 69 different primers 
being submitted (see page 530, column 1). Buck also tested 95 primers spaced at 3 nucleotide 
intervals along the entire sequence at issue, thereby testing more than 1/3 of all possible 18 mer 
primers on the 300 base pair sequence (see page 530, column 1). When Buck tested each of the 
primers selected by the methods of the different labs, Buck found that EVERY SINGLE PRIMER 
worked (see page 533, column 1). Only one primer ever failed, No. 8, and that primer functioned 
when repeated. Further, EVERY SINGLE CONTROL PRIMER functioned as well (see page 533, 
column 1). Buck expressly states "The results of the empirical sequencing analysis were surprising 
in that nearly all of the primers yielded data of extremely high quality (page 535, column 2)." 



Application/Control Number: 1 0/764, 1 86 Page 8 

Art Unit: 1637 

Therefore, Buck provides direct evidence that all primers would be expected to function, and in 
particular, all primers selected according to the ordinary criteria, however different, used by 39 
different laboratories. It is particularly striking that all 95 control primers functioned, which 
represent 1/3 of all possible primers in the target region. This clearly shows that every primer 
would have a reasonable expectation of success. Therefore, since a primer is a probe, this analysis 
applies to the selection of probes as well. 

C) Regarding claim 3, Cruz-Perez et al. teach detection of the fungus S. chartarum in real- 
time amplification reaction using an internal control probe labeled with VIC, whereas the probe for 
the detection of the fungus is labeled with FAM (col. 3, lines 38-55; col. 8, lines 60-67; col. 9, lines 
1-7; col. 10, lines 47-67; col. 16, lines 31-67; col. 17, lines 1, 2). 

It would have been prima facie obvious to one of ordinary skill in the art at the time of the 
invention to have used the probe for the positive internal control of Lin labeled with VIC instead of 
FAM as suggested by Cruz-Perez et al. The motivation to do so, provided by Cruz-Peraz et al., 
would have been that the different label allowed differentiation of signals during amplification (col. 
10, lines 60-64). It would have been further prima facie obvious to use the internal control in the 
amplification reaction of Picken et al., Buck et al. and Pahl et al. The motivation to do so, provided 
by Cruz-Perez et al., would have been that the positive control allowed to determine whether 
polymerization inhibitors were present in the sample (col. 8, lines 60-67; col. 9, lines 1-7). 

D) Regarding claim 6, Lin teaches addition of the human placental DNA to the B. 
burgdorferi sample before DNA purification (col. 34, lines 60-67; col. 35, lines 1-23). The 
motivation to do so, provided by Beumer et al., who teach amplification of viral RNAs and addition 
of internal control before sample purification (col. 3, lines 62-67; col. 4, lines 1-51), would have 
been, as stated by Beumer et al. (col. 4, lines 8-16): 
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"In a preferred embodiment of the invention the nucleic acid constructs are added prior to 
isolating the nucleic acids from the quantity of test fluid. In this way the loss of nucleic acid that 
might optionally occur during the isolation procedure will be reflected in both the resulting amounts 
of analyte nucleic acid and construct nucleic acid present in the sample. The amount of analyte 
nucleic acid present in original test fluid under investigation can be calculated directly from the 
obtained results." 
7. No claims are allowed. 
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